elusion is impossible, where is the flaw in the process by which it is arrived at ? Being unable to find any fault with the deduction above given (after Prof. J. J. Thomson), I was led to scrutinize more closely the fundamental equation itself; and I will now explain why it appears to me to be incorrect.
For this purpose let us apply it to the very simple case of a wire of circular section, parallel to z, moving in the direction of x across an originally uniform magnetic field (/3). The uniformity of the field is disturbed in two ways: (i) by the operation of the current (w) flowing in the various filaments of the wire, and (ii) independently of a current, by the magnetic effect of the material composing the wire whose permeability (//-) is supposed to be great. In estimating as in (2) the mechanical force parallel to x operative upon the wire, we should have to integrate wb over the cross-section. In this w is supposed to be constant, and the local value is everywhere to be attribed to b. We may indeed, if we please, omit from 6 the part due to the currents in the wire, which will in the end contribute nothing to the result; but we are directed to use the actual value of b as disturbed by the presence of the magnetic material. In the particular case supposed, where ^ is great, the value of b within the wire is uniform, and just twice as great as at a distance. It follows, when the integration is effected, that the force parallel to as acting upon the wire is greater (in the particular case doubly greater) than it would be if the value of //, were unity.
But this conclusion cannot be accepted. The force depends upon the number of lines of force to be crossed when the wire makes a movement parallel to x. And it is clear that the lines effectively crossed in such a movement are not the condensed lines due to the magnetic quality of the wire, but are to be reckoned from the intensity of the undisturbed field. The mechanical force cannot really depend upon /*, and the formula which leads to such a result must be erroneous.
As regards the problem of the pressure of radiation, I conclude that in this case also, and in spite of the formula, the permeability of the reflector is without effect, and that the consequences deduced by Boltzmann and Wien remain undisturbed.
Another investigation to which perhaps similar considerations will apply is that of the mechanical force between parallel slabs conveying rapidly alternating electric currents. Prof. J. J. Thomson's conclusion* is that the electromagnetic repulsion is fi times the electrostatic attraction, so that a balance will occur only when p = 1. It seems more probable that the factor p should be omitted, and that balance between the two kinds of force is realized in every case.
[1902. See Phil. Mag. XLVI. p. 154, 1898, where Prof. J. J. Thomson returns to the consideration of the question above raised.]. 190, 1895.    [Vol. iv. p. 133.]as subjected to shearing should form a comparatively thin layer bounded on one side by a moving plane and on the other by a fixed plane.
